Structural insights of post-translational modification sites in the proteome of Thermus thermophilus.
Phosphorylation and acetylation are the most prevalent post-translational modifications (PTMs) detected in not only eukaryotes but also bacteria. We performed phosphoproteome and acetylome analyses of proteins from an extremely thermophilic eubacterium Thermus thermophilus HB8, and identified numerous phosphorylation and acetylation sites. To facilitate the elucidation of the structural aspects of these PTM events, we mapped the PTM sites on the known tertiary structures for the respective proteins and their homologs. Wu et al. (Mol Cell Proteomics 12:2701-2713, 2013) recently reported phosphoproteome analysis of proteins from T. thermophilus HB27. Therefore, we assessed the structural characteristics of these phosphorylation and acetylation sites on the tertiary structures of the identified proteins or their homologs. Our study revealed that many of the identified phosphosites are in close proximity to bound ligands, i.e., the numbers of 'nearby' and 'peripheral' phosphorylation sites represent 56 % (48/86 sites) of total identified phosphorylation sites. In addition, approximately 60 % of all phosphosites exhibited <10 % accessible surface area of their side chains, suggesting some structural rearrangement is required for phosphoryl transfer by kinases. Our findings also indicate that phosphorylation of a residue occurs more frequently at a flexible region of the protein, whereas lysine acetylation occurs more frequently in an ordered structure.